Folding, stability and polymerization properties of FtsZ chimeras with inserted tubulin loops involved in the interaction with the cytosolic chaperonin CCT and in microtubule formation.
To attain its native conformation, the cytoskeletal protein tubulin needs the concourse of several molecular chaperones, among others the cytosolic chaperonin CCT. It has been previously described that denatured tubulin interacts with CCT in a quasi-folded conformation using several loops located throughout its sequence. These loops are also involved in microtubule formation and are absent in its prokaryote homologue FtsZ, which in vitro folds by itself and does not interact with CCT. Several FtsZ/tubulin chimeric proteins were generated by inserting consecutively one, two or three of the CCT-binding domains of tubulin into the corresponding sequence of FtsZ from Methanococccus jannaschii. The insertion of any of the CCT-binding loops generates in the FtsZ/tubulin chimeras the ability to interact with CCT. The accumulation of CCT-binding loops induces in the FtsZ/tubulin chimeras unfolding and refolding properties that are more similar to tubulin than to its prokaryote counterpart. Finally, the insertion of some of these loops generates in the FtsZ/tubulin chimeras more complex polymeric structures than those found for FtsZ. These results reinforce the notion that CCT has coevolved with tubulin to deal with the folding problems encountered by the eukaryotic protein with the appearance of the new sequences involved in microtubule formation.